Abstract: Cities in sub-Saharan Africa are currently confronted with a multitude, and hitherto unexperienced, magnitude of transformative phenomena such as rising inequality, exclusion, poverty and increased residency in informal settlements. These stressors are posing challenges to cities in terms of housing, infrastructure and provision of basic services as well as climate change adaptation. Despite the high dynamics and novel characteristics of city transformation, this urban transition seems to take place rather 'quietly' and has, so far, obviously hardly been understood or appreciated by researchers and governments. Subsequently, the multifaceted and extremely challenging problems associated with the process of urbanisation cannot be adequately addressed. Green infrastructure (GI) is currently emerging as a concept for cost-effective urban sustainability and livelihood security. Preservation and provision of accessible urban green spaces is increasingly recognised as an essential part of the liveability of cities. Extensive literature review revealed that the systematic integration of GI concepts in urban planning is seen by an increasing number of researchers as an essential approach to tackle major current and future challenges. Based on the literature review, we suggest that broadening the concept of urban GI by linking it to governance and rights-based conceptualisations will have the potential to unlock more resourceful paths for sustainable, green, and inclusive urban development of cities in Southern and Eastern Africa.
Introduction
Although the majority of the African population is still living in rural areas, there is an indication of a gradual but significant demographic shift toward an increasingly urban population on the continent [1] . Considering the forecast of an average annual growth rate of 5.35 % for the decade 2010-2020, sub-Saharan Africa is the fastest urbanising region in the world [2] (p. 147). High growth rates are expected in the current decade, particularly in the largest Eastern African cities. The highest demographic pressure can be expected in Dar es Salaam/Tanzania, presently Eastern Africa's largest city, where a projected annual average of 226,000 new urban dwellers [2] (p. 149) will have to be accommodated and given access to infrastructure and other resources. However, when looking at the UN statistics, it is important to keep in mind that an official, universally valid, transnational definition for 'the city' or 'the urban' does not exist. A minimum population size defined for all cities as the only descriptive factor is not a suitable criterion that can be applied equally to all cities, mainly because of the different administrative conditions. There are different national definitions of urban Our literature review supports the various potentials of GI that have been identified by a substantial number of sources, but also considers potential pitfalls and negative aspects of GI. We demonstrate that there is sufficient proof in the reviewed literature that the systematic integration of GI concepts can contribute to addressing the major current and future challenges in Southern and Eastern African cities. Based on an extensive literature review, we argue that, as a first step, the concept of urban GI can facilitate an access point for gaining a better understanding of contested realities of the people living in these cities. We conclude that broadening the concept of urban GI by linking it to governance and rights-based conceptualisation will have the potential to open up more resourceful pathways for sustainable, green and inclusive urban development.
Materials and Methods
This integrative review paper seeks to undertake an interdisciplinary discussion on urban green infrastructure and its potential to unlock pathways for sustainable and inclusive urban development in sub-Saharan Africa, due to high growth rates with a particular focus on Southern and Eastern Africa. As the subject area is a relatively new and emerging issue in the sub-Saharan African context, our focus was not only on reviewing evidence and case studies, but we also reviewed concepts and theories. We have pursued the goal of summarising recent research that addresses our exploratory research question by synthesizing existing knowledge about key concepts and types of evidence, identifying gaps in research related to the research question, and identifying starting points for further research. For the purpose of tracing trajectories, we have also included some older publications. Our review included the following stages:
1.
Problem identification: Empirical and theoretical discussion over the past five to ten years-albeit mostly detached from each other-on urbanisation processes in sub-Saharan Africa, (urban) green infrastructure and the discourse on the right to the city showed the importance of interdisciplinary research in this field; 2.
Identification of keywords and synonyms, compilation of search strings: Since the literature in this field of research is vast and complex, initially, we reviewed some relevant journals and book chapters to get a closer look at the subject and to identify keywords, synonyms and search strings.
In this way, we were able to consider the diversity of relevant literature and studies using different methodologies (e.g., theoretical and qualitative research) and to explore related literature with a broader conceptual range. To familiarise ourselves with the subject and to refine the topic, we consulted search engines such as Google Scholar and library catalogues (e.g., Geodok), using the terms urbanisation, (urban) green infrastructure, urban agriculture, right to the city, and sub-Saharan Africa; 3.
Search of literature in databases: In total, we derived over 100 articles and book chapters from this pre-research, providing valuable material and key terms for the study and helping to inform the second round of search. In order to identify the literature to be reviewed, we subsequently conducted an expanded database search in academic search engines (such as Scopus), and systematically searched subject-specific websites of major IGOs and NGOs for publications. The search items included: Urbanisation, sub-Saharan African cities, sustainable cities, inclusive cities, resilient cities, livelihood security, food security, (urban) green infrastructure, urban agriculture, right to the city; 4.
Decision on the inclusion or exclusion of literature on the basis of the following defined criteria:
Regarding the records we identified in the pre-research, we only retained refereed journal articles and book chapters directly related to the overarching topics. We limited the results to articles written in English language, except for some basic literature in German. In a second round of research, again, we only considered refereed journal articles and book chapters directly related to the keywords and synonyms. The main topics on which we initially focused our review were the conceptualisation of 'African' urbanisation as well as major current and future challenges in sub-Saharan Africa, and Eastern and Southern African cities in particular; here, we considered literature covering the last ten years. Regarding urban planning and current trends and transitions of the GI concept (which also includes urban agriculture), we also took older literature into consideration that has had significance in shaping the direction of research. As urban GI is a new and emerging issue for sub-Saharan Africa, we also referred to examples from the so called 'Global North'. We added journal articles and book chapters published between 1988 and today referring to 'green infrastructure' to the search to trace the transformation of the concept of GI over the past decades. We supplemented this with more theoretical sources that address the concept of 'resilience' and rights-based approaches, which are generally not specifically concerned with issues in the 'Global South' and mainly originate in Western social sciences. We examined all identified sources, and articles and book chapters directly related to the research questions were thoroughly reviewed to identify important topics, concepts and, where relevant, research gaps; 5.
Review of the included literature using content analysis methods: We analysed the theoretical and empirical literature on urbanisation, urban green infrastructure, urban agriculture, and the right to the city, discussing the topics: Sustainable cities, inclusive cities, livelihood security, discussion of concepts and theories, historical trajectories, knowledge gaps and development of possible future solutions; 6.
Presentation of results: We finally prepared the review to be presented in the results section, organizing the review data under the following themes: 'African' urbanism; emerging challenges, vulnerability and resilience of city dwellers; urban planning and green infrastructure in the colonial and post-colonial era; postulated benefits and potential pitfalls of urban green infrastructure; urban agriculture and the right to the city as a guiding concept.
Results

Grasping 'African' Urbanism
A first bundle of literature attempts to identify patters of urbanisation and urbanism in sub-Saharan Africa. As the world becomes more urbanised, sustainable development increasingly depends on successfully managing urban growth, especially in sub-Saharan Africa, where the pace of urbanisation has been, and still is, higher than in many other less and more developed regions [1] . Globally, there are significant differences in urbanisation patterns between regions and even greater differences in the degree, rate and nature of growth of individual cities. According to Agyemang et al. [25] , African cities are characterised by a high degree of development spontaneity, which is shaped by a scattered pattern of urbanisation and has led to new spatial configurations. The resulting urban development pattern is often characterised by the spontaneous emergence of new centres with their own social and economic dynamics [26] . In contrast to spatial transformation processes in other parts of the world, the declining monocentricity in sub-Saharan African cities is therefore rather characterised by amorphousness, i.e., the lack of a clear core-periphery structure [25] . Thus, it is unclear whether the developing spatial structures correspond to existing urban (geographical) models or can be explained by them. However, such 'blanket comparisons' should be treated with great caution, and as will be shown below in more detail, experience from other regions of the world can therefore only be transferred to sub-Saharan Africa to a limited extent.
According to Barac [27] , most dynamic and unregulated growth is taking place in informal settlements. Although the proportion of the urban population living in informal settlements and slums is lower today than it was decades ago, the absolute numbers continue to rise [26] . Currently, 62% of African urban dwellers live in temporary shelters or informal settlements [26] . On the premise of these developments, Pieterse concludes that the "shanty city is by and large the true African city" [28] (p. 21). Pieterse points out that informal practices can be seen as supplementary to the urban management role of the state. As the city seems to emerge from individual behaviour (bottom up), based on micro strategies by underprivileged citizens in their daily lives, Pieterse [28] draws the conclusion that African urbanism needs be theorised from the angle of the ordinary people who live in these informal settlements.
Urbanisation processes in Africa seem to be difficult to grasp for both science and policy, as the urban development pathways differ fundamentally from those in other cities around the world. First of all, the urbanisation process in most African countries-different from, for example, Europe-has been uncoupled and delayed from the industrialisation process. In contrast to cities in Europe, Latin America and Asia, African metropolises (with the exception of South Africa) are largely marginalised at the global level and characterised by insufficient infrastructure, lack of social and other services, inadequate housing and high unemployment [29] . Moreover, according to Pieterse and Parnell [12] , the manifestation of urban structural poverty and systemic exclusion as well as the prevalence of a high degree of informality in terms of social and economic activities is an outstanding distinguishing feature of African cities. Potts [30] , on the other hand, stresses the fact that most African cities are integrally connected to rural areas through the practice of circular migration as a livelihood strategy. African cities are traditionally characterized by overlapping and even competing systems of power: the responsibility of key urban governance issues is often fragmented amongst a diversity of actors and stakeholders, such as government and political parties, traditional leaders, private sector, informal business organisations, multilateral agencies, development banks, international donor agencies and civil society [31] . These are usually characterised by conflicting interests and an unequal distribution of power, which hampers a reasonable and timely approach to the complexity of urban issues [31] . In the lack of a strong local state, it remains uncertain for urban dwellers, policy makers and researchers how entitlements and access to livelihood assets and contested (public) spaces are negotiated, what is the nature of the institutional framework in which these issues are embedded, and which formal institutions and informal, in many cases traditional arrangements are in place [32] .
Although sub-Sahara Africa remains one of the least urbanised regions of the world [1] , many of the current social and economic challenges there have increasingly been linked to urbanisation-as a number of scientific publications on this topic shows. This has led to a more intensive academic analysis of the African city as an arena in which fundamental social and spatial transformation has unfolded. This arena of transformation, characterised by a multitude of competing actors each taking an interest in shaping the city the way they dim fit, is sometimes profoundly influenced by external triggers and events. This process has been termed 'urban festivalisation' [33] . It must be noted, however, that there is no such thing as 'the' African urbanisation process. Rather, the cities in sub-Saharan Africa should be regarded as individual instances (framed by, e.g., certain historical, post-colonial forces; see e.g., [34] ), since processes and outcomes of urbanisation have so far been rarely investigated and are therefore yet to be comprehensively explained. Due to the complex and heterogenous circumstances, there is often a tendency to over-generalise Africa's urban problems [35] . As Landau [36] emphasizes, very little is known about the contested realities of life and fields of practice of the people living in African cities. Subsequently, the multifaceted and extremely challenging problems associated with the process of urbanisation cannot be adequately addressed by researchers and practitioners.
In light of this contestation on African cities, Robinson [37] emphasizes that the specific characteristics of the dynamic urban development and societal vulnerability in sub-Saharan Africa have so far been of little importance in urban studies since most urban theory stems from cities moulded by the industrial revolution. For example, as García-Ayllón demonstrated in his comparative analysis of cities in Latin America, the most urbanised region in the world, the rapid growth of cities has different configurations and is often characterized by a convergence of processes or multiple phenomena that contradict classical theories about central places [38] (p. 129). It should be noted, however, that urban development paths in Latin America differ significantly from those in Africa for various reasons. The disperse forms of urban development in sub-Saharan Africa are partly related to a heterogeneous colonial past. Moreover, even before the colonial period, there were already some 'independent' urban development processes [39] . In contrast, in Latin America (especially South America) we hardly know any autochthonous cities. On the other hand, a dominant Spanish influence is known from there with a clear urban structure repeated across almost the whole continent (see e.g., [40] ).
Highlighting that urban studies have been dominated by Euro-centricity and Anglo-American hegemony for a long time, Robinson [37] makes a strong argument for a more global approach of understanding cities by pursuing 'new' methods and theoretical practices which allow conceptual innovation to emerge from the complexity of any urban context. This has already been supported by Murray and Myers [41] who insist that learning from the experiences of African cities is key both to meeting the challenges they are facing and to understanding urbanism in the 21st century. Not only the variety of innovative urbanisms worldwide, but also the variety of dynamics in the individual cities are of great importance. In this sense, Robinson [37] proposes that greater emphasis should be given to "particular cases of universal . . . phenomena" ("singularities", "distinctive forms of something found more widely", [37] (p. 7)) in urban studies, and to the comparison of specific urban elements and processes that are shaping a certain urban outcome as new objects of analysis. This builds on earlier work by Parnell and Robinson [42] around conceptualizing cities in the Global South and critiques of urban neoliberalism ( [43] [44] [45] , see also [46] ), which for many places in the Global South is not considered a suitable theoretical approach due to various processes other than neoliberalism shaping specific urban contexts. It can therefore first be stated that visions for a new (scientific) basis are needed in order to better understand and manage urban development in sub-Saharan Africa in the future. Championing new urban utopias, Parnell and Pieterse [47] for example advocate a rethinking of urban management systems and practices from a rights-based perspective.
However, it should be noted that this criticism of urban theories and conceptualisations is largely influenced by a historically established, specific South African point of view by researchers working at and with the African Centre for Cities in Cape Town. An alternative theory of postmodern urban development has recently been developed by representatives of the Los Angeles School of Urbanism (see e.g., [48] ), who conceptualize the city as a daisy chain of competing city states. However, the criticism of these approaches manifested itself above all in the attribution of a paradigmatic character to the greater Los Angeles area, where, according to the authors, many urban phenomena are to be revealed in new facets more clearly than elsewhere. A fundamental conflict in the discussions on postmodern urban research relates to the assessment of urban development phenomena in terms of their novelty.
Day-to-Day Struggles and Emerging Challenges in Sub-Saharan African Cities
A second group of authors focuses more strongly on emerging challenges in sub-Saharan African cities. In most sub-Saharan African countries, the state and city institutions have weak legal frameworks or lack political capacity, and sometimes maybe will, for effective and adequate implementation of planning strategies and bylaws [31] . As one of many possible causes, Smit [31] identifies the hasty and only partial decentralisation of public administration in Africa since the 1980s, which has led to local governments characterized by weakness, disorganisation, inadequate training and staffing, and overwhelming burdens from new, complex tasks. In addition, local governments have limited opportunities for mobilising the necessary resources to tackle rapid urban growth and the closely associated problematic processes. As argued by Pieterse [49] and United Cities and Local Governments [50] , sub-Saharan urban economies, urban leaders and policy makers lack the capacity to provide infrastructure and services (e.g., water and sanitation) due to limited revenue bases, and apparently fail to manage the dynamics of urban change due to institutional failures. Such institutional failures sustain social exclusion and inequalities and thus contribute to an exacerbation of urban poverty [8] . Persistent or increasing disadvantage leads to a cascading effect of several other problems such as disease, hunger, crime and conflict [51] . For example, Blekking et al. [52] , in their analysis of the urban food system in sub-Saharan Africa, conclude that urban households must obtain up to 90% of their calorie intake from purchased food. Especially for the urban poor, there is a danger that the costs of food can no longer be met. The achievement of food security is additionally hampered by accessibility factors. Low-income groups, and more likely recent migrants, living in informal settlements or slums suffer disproportionally from the deficits outline above. Since most of the migrants are youth, and male youth in particular, Sommers [53] (p. 318) identifies them as "agents of sub-Saharan Africa's radical transformation from a mainly rural to a predominantly urban region".
Lack of access to basic services and infrastructure triggers the production of everyday hazards in particular, which in turn reduces adaptation capacity of the people affected [54] . In addition, there are further problems such as air and water pollution, water scarcity, chronic traffic chaos and the occurrence of natural hazards [9] [10] [11] 55] . Against this background, urban dwellers face a variety of interrelated challenges that hamper the proactive mobilisation of human resources. At the same time, and as already stated above, sub-Saharan African cities also face a wide range of interwoven institutional challenges-and thus an associated "multidimensional accumulation of risk" [55] (p. 76). Moreover, many authors believe that Africa's rapidly expanding urban areas are likely to be a vulnerable spot for climate change and global environmental change in the coming decades. (e.g., [3, 56] ). Rising sea levels, rising temperatures and changes in precipitation patterns leading to floods or severe droughts will place a burden on these cities to maintain their essential services [56, 57] .
Apart from the rapid urbanisation process in sub-Saharan Africa and associated challenges, attention in academia and politics has of late increasingly been drawn to climate change impacts in urban areas [58] [59] [60] . There seems to be increasing evidence that the African continent will be most severely affected by climate change and the IPCC's Fifth Assessment identifies a range of climate change impacts that are already being observed in many sub-Saharan areas, or soon will be felt [57] . These include an increase in extreme weather events such as heat waves and warm spell duration, intensified exposure to seasonal droughts as well as a likely increase in rainfall and higher variability in the range of heavy rainfall [57] (p. 1206 ff.), and strong winds [61] . However, climate change impacts on natural resources and, for example, the risk of food insecurity, are still conceptualized as a problem in rural areas and are only recently considered in urban contexts. Despite the fact that many countries in Southern and Eastern Africa are fast urbanising and increasingly facing extreme weather threats, there is more focus on improved agricultural production by rural smallholder farmers as means of alleviating poverty [62] as well as an emphasis on environmental and climate change induced migration and displacement of the African rural population [63] . In this respect, if the root causes of poverty and vulnerability to climate change impacts are not addressed properly, sub-Saharan cities may be overwhelmed by extreme weather events due to inability of urban dwellers to implement timely adaption actions. The nexus of urbanisation, poverty and climate change is highly complex and characterised by often conflicting needs and priorities of different urban actors.
There is no doubt that rapid ecological, social and economic transformation of urban centres is cause for unprecedented strains, not only to cities and local administrations, but also private households [64] . However, since climate change induced hazards, vulnerabilities and impacts are substantially increasing in urban environments, these changes will affect the livelihoods of the urban population, in particular the majority of poor and marginalised groups living in informal settlements. As Douglas et al. [65] (p. 187) emphasize, low-income population tends to live in "the most hazardous and unhealthy environments", most of them building their homes in flood-prone and fragile areas. Hence climate change is likely to amplify social inequalities because of the uneven distribution of its impacts and the limited coping capacity of poorer population groups [66, 67] . This is in line with Satterthwaite [68] who argues that the impacts of climate change hit low-income groups hardest in the sense of further exacerbation of poverty. For example, Van Vuuren [69] , in her case study on 'communities' in Mgeni catchment in KwaZulu-Natal and Berg catchment in the Western Cape (South Africa), showed that those with "low-economic status based on their income, education and housing type" [69] (p. 25) are most vulnerable to impacts of climate change. This is because their adaptability is impaired due to their inability to make informed decisions or because building materials lack the structural integrity to withstand the pressures of flood water. Climate change will also have a significant impact on urban landscapes, e.g., infrastructure systems, the built environment and ecosystem services [70, 71] . Urban landscape change is often a result of the altered surface cover and use in towns and cities, which is massively influenced by material requirements for production, energy consumption and urban lifestyles. For example, intensified surface sealing leads to increased surface runoff of rainwater, while a decrease in the vegetation landscape has a negative impact on urban energy exchange, which promotes the formation of heat islands [70] . These radically transformed local environments have a regional and global impact [71] . Although adaptation to urban climate change is a relatively new issue, significant progress has been made in recent years in policy, practice and research [72] . However, research is mainly concentrated on European cities (see [70, 73] ), while African cities or cities in sub-Saharan Africa have so far been scarcely in the spotlight (with the exception of some coastal cities, see e.g., [74] ).
To a varying degree, the livelihoods of peri-urban population and urban dwellers depend on natural resources. For instance, informal sector activities such as urban agriculture are used both as source of basic food and generation of household income [75, 76] to supplement sources from peri urban and rural areas. As Schlesinger, Drescher and Shackleton [77] have shown for Moshi (Tanzania) and Bamenda (Cameroon), the use of (wild) natural resources is generally high in many fast-growing, medium sized cities, and they remain the basis for nutrition and important sources of income. However, as a result of strong urbanisation trends and climate change impacts, new challenges for food security are emerging. It is clear therefore that climate change will interact with non-climate drivers and stressors to exacerbate the vulnerability of urban and peri-urban agricultural system [78] . As a result of increasing pressure from droughts and flooding, urban agriculture has tended to directly affect the urban poor in terms of asset erosion [79] . Using Zimbabwe as an example, Brown et al. [80] were able to demonstrate that the impacts of climate change are exacerbated by not only the high levels of sensitivity of the social and ecological systems, but also due to the limited capacity of the civil society, private sector and government actors to respond appropriately. In this respect, climate change threatens to worsen poverty, in particular in indigent societies with low adaptive capacity [81, 82] . This in turn prevents many disadvantaged urban dwellers from developing adaptation and transformation strategies to become more resilient to climate change impacts.
In urban development and city planning, 'urban resilience' has advanced to a major research focus in various scientific disciplines and to an applied and normative concept which is increasingly being linked to environmental change and disasters. Urban resilience has been defined by the Rockefeller Foundation [83] as the "capacity of individuals, communities, institutions, businesses, and systems within a city to survive, adapt, and grow no matter what kinds of chronic stresses and acute shocks they experience". While the definition of urban resilience largely stems from earlier conceptualisations of social vulnerability and sustainable rural livelihoods, there has been an increasing critique of the concept in recent years since some authors regard it as a static and purely descriptive concept (see e.g., [84] ).
In this context, MacKinnon and Derickson [84] state that the concept of resilience is inherently conservative insofar as it privileges the restoration of existing systemic relations and social structures rather than their transformation [85] . Systemic relations might involve, for example, the uneven distribution of material resources, a lack of entitlements and inclusiveness or the reproduction of social relations that generate inequality. From this, MacKinnon and Derickson [84] conclude that the concept of resilience is inherently backward, privileging not the transformation of existing systemic relationships and social structures, but their restoration. Seen from this angle resilience may perpetuate status quo keeping the marginalised in a poverty trap. Systemic relationships can include, for example, the unequal distribution of material resources, the lack of entitlements and inclusiveness, or the reproduction of social relationships that create inequalities. At this point, the interdependence with rights-based approaches in the urban context becomes clear: The neglect of social divisions and inequalities may result in disadvantaged and excluded groups being unable to adapt and find creative solutions [85] .
Consequently, MacKinnon and Derickson [84] suggest the alternative concept of resourcefulness which "attempts to engage with injustice in terms of both redistribution and recognition towards a vision of resourceful communities, cities and regions" [84] (p. 263). In this sense, their conception of resourcefulness can be seen as a vision that takes the "normative desirability of democratic self-determination as its fundamental starting point" [84] (p. 264). It is here where some authors highlight the potential of the GI concept to increase the sustainability of livelihoods. As Larkin [86] has argued, appropriation and access to as well as use of GI has the potential to promote equity, ownership and a sense of belonging among urban dwellers. Citizens who are entitled to mobilizing assets have the ability to shape urban public space and as such their own living environment according to their needs and desires. Access to and use of GI enables urban inhabitants to become active and to produce and manage space for themselves [87] . We argue here that a broader concept of green urban infrastructure has the potential to improve the adaptability of urban dwellers to adapt to the effects of major environmental and social challenges faced by cities in South and East Africa [85] .
Looking Back-Urban Planning and Changing Concepts of Urban Green Infrastructure in the Colonial and Post-Colonial Era
Another group of publications highlights the importance of historical development paths for urban planning and the changing role of urban GI. In many sub-Saharan African countries administered as colonies or protectorates, and in Tanzania and South Africa in particular, colonial influence was very strongly reflected in urban planning cultures and standards. For example, the ideal of a colonial version of the 'Garden City' [34, 88] was transferred to cities in the British colonies in sub-Saharan Africa. In many countries, urban planning was characterized by intra-urban social and racial segregation of European and African residents, which Silva [35] sees as an instrument of Imperial dominance and legitimacy. Spatial segregation was mainly facilitated by a "sanitary corridor" (respectively a 'cordon sanitaire' in French colonies) [35] (p. 11), frequently an open green area or green belt between two sections of a colonial city, which was legitimized by hygienic and health considerations (e.g., against malaria transmission). According to Silva [35] , these were the actual drivers behind the introduction of urban planning models and the concept of a master plan in the 1930s.
In the post-independence period, the practice of urban planning continued to be influenced by colonial heritage, e.g., the 1947 British planning law, since it was adopted by many of the new African states [88] . Many countries adhere to a static and complex top-down master planning paradigm although it is not considered suitable to provide guidance to the recent rapid and mostly informal urban development processes in sub-Saharan Africa [88] . Planning laws and plans have been modified, but with little attention to the post-colonial socio-economic realities [88] . Like many other developing countries, Tanzania, for example, has been switching from one urban planning approach to another. New planning approaches, e.g., strategic urban development planning 1992-2007, were adopted on the assumption that they would be more effective in urban development planning and would better meet the challenges of sustainable urban development [89, 90] . Tanzania, however, returned to master planning in 2007 (the master plans of 1949, 1968 and 1979 were vague, quickly obsolete and unsuitable for coping with the rapid urbanisation-and were therefore ignored or completely abandoned), which Herslund et al. [89] (p. 2) see as a manifestation of "the wide disconnect between official urban planning and the informal lived realities on the ground.". Even though the regulation of urban space in post-colonial Africa is less researched, it can be said that colonial ethnical and racial segregation was increasingly replaced by new forms of social segregation based on the economic status of urban dwellers [39] . Spatial duality continued in many spheres of urban life, so that many cities are still far from being inclusive.
After decolonization, several new capital cities were planned or introduced to replace the existing ones, as for example Dodoma (Tanzania) and Lilongwe (Malawi), or to create a capital where none had existed in the first place (Gaborone (Botswana)). According to Pfaff [91] , the main reason was that the former colonial capitals did not satisfy the function of a (African) national capital. The new capital cities were seen as an expression of a newly acquired post-colonial national unity and identity (stimulate patriotic nationalism, symbol of a country's aspirations, goals and national pride). The establishment of new capitals was often linked to the hope that regional economic disparities between the former capitals and rural areas could be balanced out [91] . Finally, due to a considerable increase of primacy of the colonial capitals in the post-independence era, uncontrolled urbanisation caused unsatisfactory infrastructure, poor hygiene and squatters' camps, turning cities like Dar es Salaam into "an embarrassment to their respective states" rather than a symbol of national pride [91] (p. 195).
As in the case of Tanzania, Dodoma-in the middle of a rural and hardly developed (because neglected) region-was elected the new capital in 1973. It was considered to be ideally situated at the crossroads of the existing transport network and to be climatically more suitable for the inhabitants as compared to the coastal capital Dar es Salaam. As Pfaff [91] (p. 52) emphasizes, the "shift from Dar es Salaam to Dodoma was part of the presidential aspiration for a philosophy of an African Socialism in Tanzania and thus marked a radical departure from European concepts of the characteristics and the function of a capital city.". In the Dodoma plan, urban planning was informed by notions of an "African authenticity" [92] (p. 96), since planners sought to build a modern African city based on the social principles of the traditional African village. "Coastal urbanism", as it was termed by Callaci [92] (p. 97), was reframed by intellectuals as the "physical manifestation of foreign domination in Africa" [92] (p. 97), and Dar es Salaam was generally portrayed as an unruly and contested foreign city. In the post-colonial period, Dar es Salaam swelled with migrants from the countryside and grew at a rate that far outpaced urban planning and infrastructure. Rapid urbanisation and squatters led to urban interventions that replicated the much-hated colonial era policies: forced repatriation of unemployed urban dwellers to rural areas and demolition of squatter settlements [92] . An ideology was propagated in which being an urban squatter or being unemployed was not only considered a crime, but also "racially inauthentic", with the persons involved regarded as "national outsiders" [92] (p. 114). By contrasting communal African village life with morally degenerate urban life, political ideologues criminalized urban dwellers by casting them as culturally inauthentic. In the light of this urban context, the image of the rural African village was portrayed by the state as a romantic image (small, egalitarian, racially homogenous, self-contained, self-sufficient [92] (p. 103)). Self-sufficiency was promoted by Tanzanian leaders as one of the core values of the post-colonial nation. This took shape in the context of Ujamaa (African socialism, 1967 (African socialism, -1985 , which aimed at organizing the population into collective rural villages ('villagisation' in order to boost agricultural productivity and economic autonomy). As such, in the Dodoma plan, each residential area was to be organized around a collective garden, recreating a collectivist ethos of a 'traditional' African village ("chief village in a nation of villages" [92] (p. 98)).
However, the Dodoma plan went wrong. Although Dodoma is today the capital city of Tanzania, Dar es Salaam is growing continuously, increasing its primacy constantly further. While urban agriculture, and with it a broader concept of GI, as catalyst for self-sufficiency (and food security) was of central importance in the former Dodoma plan, urban GI is only slowly and very gradually finding its way into planning and governance in Tanzanian cities nowadays. The top-down master planning approach is having a comeback, and open space management is-if at all-aimed at beautification for recreation. Schäffler and Swilling [93] (2013) see one reason for this in the lack of appreciation of the public ecosystem services that green spaces and GI can offer. On the other hand, green spaces are generally not recognised due to the growth pressure and competing claims for vacant space to which cities are exposed.
In Malawi, for instance, the colonial capital of Zomba was the administrative centre of Nyasaland during the British colonial era. Since Zomba was considered to be too close to the commercial capital, Blantyre, and offered only limited opportunity for expansion and the extension of capital functions, president Hasting Banda decided in the early 1960s to relocate the capital to Lilongwe, in the middle of Malawi's agricultural heart [94] . This was associated with the hope of strengthening development in central and northern regions of Malawi; the new capital was intended to symbolise the emergence of a modern, dynamic and prosperous Malawian nation [91, 95] . Beyond that, the capital relocation also "represented a symbol of national unity and an important political move in trying to overcome ethnic antagonisms and political future conflicts" [96] (p. 76). As in other cases, the new capital should symbolize the emergence of a modern, dynamic and prosperous Malawian nation. Pursuing the goal of giving Lilongwe a "truly African character" [97] (p. 39), the planning of low-density residential areas was a quality feature for the new capital. A "key feature of the city is its parkland setting. From the beginning there was a concern to create a high-quality environment with spacious living standards, as befits a capital city" [98] (p. 2). In this planning period, green areas were given a purely aesthetic and structuring function, leading to a strongly cluster-shaped urban structure with smaller areas of use separated from each other by undevelopable open spaces. However, these green spaces could not fulfil their intended "important open space feature" [97] (p. 87) in further urban development of Lilongwe.
Nevertheless, the Lilongwe Master Plan of 1968 developed an urban concept at the level of the urban discussion of its time. The influences ranged from the Garden City concept and the English New Towns to the American Garden City movement. Particular attention was paid to the Radburn concept, which in turn was influenced by the Neighbourhood Unit concept [95] . Even though green spaces had already been systematically implemented in planning and governance of the new capital of Lilongwe, green spaces were rapidly diminished due to population pressure and competing demands for vacant spaces. By the end of the 1970s, the city had developed into an attraction for the poor rural population of the surrounding highlands. New arrivals were building traditional housing just outside the city limits in tribal land or on the land of freehold farms [95] . Since there was not enough land available within the city, migrants built shelters on all available free space in the city. Squatter areas were created, which were countered with an extremely restrictive policy. Illegal logging was common in the city's public green areas, as the majority of households used firewood for cooking and heating. The inhabitants had also illicitly created vegetable gardens on these areas, which was considered problematic by the city administration [95] .
The Green Infrastructure Approach, Its Benefits to Environmental and Social Challenges in Cities, and Potential Pitfalls
A fourth group of authors explicitly focuses the concept of the GI as a promising approach to manage major environmental and social challenges in cities. Interestingly, GI has already been systematically implemented in planning and governance of cities of sub-Saharan Africa in the colonial and post-colonial era. Especially the colonial and new model cities described above, based on the Garden City and the British New Town concept (but modified), have specifically 'built in' green spaces. While according to some authors, such as Mensah [99] , the green spaces in African cities today are disappearing alarmingly fast, the preservation and provision of accessible urban green spaces is increasingly recognised worldwide as an essential part of the sustainability and liveability of cities. Concepts for urban GI are currently experiencing a 'comeback' and are increasingly finding their way back into urban planning and management, also in sub-Saharan Africa (see for example [100, 101] ). Urban GI and its ecosystem services are often framed from a predominantly Western urban perspective and its related specific social, economic and environmental challenges [102] (p. 328). It must therefore be questioned to what extent these concepts can be simply transferred to the sub-Saharan context. However, most of the sources on urban GI we reviewed underscore the fact that the multiple benefits of (managed) urban ecosystems are of outstanding importance for cities of the so-called developing world.
The core features of the GI concept relate to urban green areas that are networked and multifunctional [18, 19, 103, 104] . Pauleit et al. [23] (p. 5) identify a variety of green spaces "within the urban fabric" which is much more than public green space: it may range from green on buildings such as balconies, green roofs, and walls, to green near built structures, such as street greening, railway banks, house gardens, playgrounds, different types of parks, institutional green spaces, cemeteries, sports facilities, and allotments and community gardens, to more open kinds of green space like farmland and horticulture, woodlands and shrublands, abandoned lands, quarries, and dunes. Urban GI has been promoted as a promising approach to tackle major environmental and social challenges in cities. Over the last one to two decades, the potential role of GI has gained acceptance as a contribution to cost-efficient urban sustainability and livelihood security. In the context of mitigation and adaption to climate change, increasing attention is being devoted to urban GI due to its beneficial bio-physical as well as social effects [93, 105] . It is assumed that urban GIs have the potential to break new ground to resilient cities and thus to climate protection and adaptation. Recognizing that adaptation in sub-Saharan cities is often hampered by both a lack of conventional physical infrastructure and the loss of ecological infrastructure or lack of access to services and resources, there is a growing interest in the role of urban GI in building urban resilience. For instance, there is evidence that GI can contribute to reducing the ecological footprint of cities, conserving and enhancing biodiversity, supporting services for food security, income generation, water filtration and carbon capture, promoting social cohesion and a sense of place and community identity, improving human health and well-being, and increasing resilience to extreme climatic conditions [106] [107] [108] [109] [110] [111] [112] [113] .
Having been informed by examples drawn from across Europe and North America, various definitions of GI have been proposed since its emergence in the 1990s [23] . Taking GI as a more holistic approach to land conservation and considering environmental management and ecological conservation in combination with other land use developments, Benedict and McMahon [114] (p. 6) define GI as "an interconnected network of green space that conserves natural ecosystem values and functions and provides associated benefits to human population". Initial discussions of Benedict and McMahon [115] and Davies et al. [20] led to the mushrooming of literature focused on the impacts as well as the functionality of urban GI across the globe [85] . In May 2013, the EU Commission launched a Green Infrastructure Strategy, which considers GI to be a tool for providing ecological, economic and social benefits through natural solutions and that helps us to understand the value of the benefits that nature provides to human [116] . Accordingly, the EU's Green Infrastructure Strategy defines GI as "a strategically planned network of natural and semi-natural areas with other environmental features designed and managed to deliver a wide range of ecosystem services. It incorporates green spaces (or blue if aquatic ecosystems are concerned) and other physical features in terrestrial (including coastal) and marine areas. On land, GI is present in rural and urban settings." [116] (p. 3). Taking into consideration accelerated consumption of natural resources, increasing fragmentation of open space and the rapid displacement of green space by new land-use developments, urban GI is thus being linked to sustainable, greener, smarter and more efficient methods of urban development [18, 21, 117] . Benedict and McMahon [114] already argue that landscape fragmentation exacerbates social and economic divisions and the alienation of man from nature. It can thus be noted that GI concepts still largely originate from a more functionalistic approach that emphasizes environmental services [85] .
Many GI strategies are becoming increasingly evident in both research and administration in North America and Europe. In European countries, GI is widely recognized as a valuable approach for spatial planning of ecosystems, to land management as well as to climate and disaster risk management [24, 103, 116, 117] . As several studies of European urban areas by Buijs et al. [118] , Buizer et al. [119] and Davies et al. [120] as part of the EU-project GREEN SURGE (greensurge.eu, University of Copenhagen) impressively demonstrate, many cities have adopted some kind of strategic green space planning. For example, the Barcelona Green Infrastructure and Biodiversity Plan 2020 [121] (p. 9) is considered as a "strategic instrument which sets out the challenges, goals and commitments of the local government when it comes to preserving green infrastructure and biological diversity and defining how people can discover their natural heritage and benefit from it whilst taking great care of it.". Some major cities across the USA, including for example New York and Chicago, started to explore the potentials of advancing GI as an operant approach to land management and climate resilience by combining engineering with the use of urban green (and natural) infrastructure (see e.g., [122] ) for building a 21st century resilience strategy for New York State or "A Stronger, More Resilient New York" [123] , as well as "Green Stormwater Infrastructure Strategy" for Chicago [124] . China, too, with its "Sponge City Program" is pursuing a 'green' urban water management program [125] . However, some authors have expressed their criticism about the concept of urban GI as a neoliberal approach based on economic concepts, outside expertise (external expert knowledge) and technical rationality.
Whilst the positive aspects of GI are highlighted in a substantial number of the sources we analysed, the concept also reveals negative implications and potential pitfalls that only a few authors have addressed so far. For example, their uneven distribution as well as varying rights of access and disposal raise issues of social and environmental justice in regard to GI [126] . Apart from that, peri-urban and urban dwellers often compete for space with other urban needs and development priorities, or get involved in conflicts with other land uses [126] . This challenge is superimposed by the high heterogeneity of public, institutional and private landowners, making the involvement of a large range of stakeholders in planning and implementation a necessity [31] . This is particularly true for a large number of cities in sub-Saharan Africa, for instance for Dar es Salaam, where the institutional setup of land management is "polycentric and opaque, with formal arenas often inaccessible to the average Dar denizen" [127] (p. 2) and where land management is characterised by socio-political tensions between customary land ownership and state urban planning [31, 126, 128] .
As Wolch et al. [129] have shown in their literature review on green spaces in US and Chinese cities, for example, less affluent population groups are disproportionately disadvantaged in terms of distribution and access to green spaces, which has led to growing recognition of access to GI as an environmental justice issue. However, strategies to create new urban green spaces can have paradoxical effects, as rising housing costs and property values may result in "eco-gentrification" [129] (p. 241), exclusion and displacement of those residents who should benefit from the strategies. For the sub-Saharan context, this is supported by a study of Gwedla and Shackleton [130] on the distribution, composition and diversity of street trees and thus the benefit flows in the cities of the Eastern Cape. The authors discovered that density and composition were significantly lower in cities that were marginalised during the previous racist political regime, and that poor urban areas within towns had fewer street trees.
The basic principle of the GI approach is the promotion of social, economic and environmental benefits by an integrated approach to planning that enables different stakeholders to shape the ways that they develop and manage landscape [22] (p. 135). The lack of socially inclusive planning, therefore, may result in an urban GI that does not meet the requirements of the different stakeholders of urban society, thus intensifying social inequalities rather than promoting social cohesion (as will be illustrated in the following chapter using a few examples of urban agriculture as a productive form of GI). However, social benefits have hitherto been only weakly presented in the GI discourse. The preservation and maintenance as well as disruptions, contestations and inequalities in planning, management and use of urban GI, which also implies the right of appropriation and participation, are still insufficiently researched in science. This is particularly true for urban spaces in sub-Saharan Africa.
Pathways for Resourceful, Just and Inclusive Cities Through Urban Agriculture as a Productive Green Infrastructure?
Ecosystem-based adaptation approaches are increasingly being integrated in climate change adaptation strategies, in general [82] . However, in urban areas it is suggested that the application these approaches must seek to move beyond a focus on street trees and parks to a more detailed understanding of how ecosystem services can reduce the vulnerability of ecosystems and people [131, 132] by contributing to livelihoods, food security and wellbeing of urban dwellers [109] . This has been paralleled by an increasing acceptance of urban agriculture as a formal urban land use. Crush and Frayne [62] identify missing access or rather lack of opportunity to acquire food as an imminent threat to urban food security, generated by household poverty (unemployment and limited income-generating opportunities). Subsequently, urban dwellers are highly dependent on informal food economies and informal food transfers from their rural homes [62] (p. 126). Urban agriculture, on the other hand, holds the potential to facilitate access to readily available food for urban households and thus improve food security in general and for the urban poor in particular. Based on the literature we reviewed, urban agriculture has been proven as the dominant, and most beneficial, feature of GI. For other forms of urban GI, a concise analysis is still pending, and other beneficial potentials are assumed or recognised, but have not yet been conclusively analysed, let alone proven. In our AfriCity project [83] , we are trying to provide precisely this evidence for GI in sub-Saharan African cities.
As has been shown above and is supported by a considerable body of literature we reviewed, urban agriculture has been an issue of contention in most African cities and yet it provides valuable safety nets for the urban poor and the marginalised [133, 134] . For example, in urban and peri-urban areas of Nairobi, agriculture is not a recognised land use and there is no category for it in Kenyan urban land use zoning plans [135] . Similarly, in Malawi urban agriculture has not yet been formalised into policy support either by the national government or by the city assemblies despite urban agriculture being mentioned in the Town and Country Planning Act [136] . Another challenge is that the poor may also be marginalised from deriving benefits from urban agriculture due to a number of barriers. For example, considering the major cities in Malawi (Blantyre and Lilongwe), access to land, land ownership, the use of inputs and the participation in other livelihood activities (such as e.g., urban agriculture) were seen to favour educated, middle and/or upper class families because they have better access to land and also tend to formally own the land they use [136] . Furthermore, more powerful urban residents have realised the value of under-utilised urban land and have converted it to agriculture [136] . Another interesting case study is reported by Bowyer-Bower [137] , who describes cultivation of public open spaces in Harare/Zimbabwe as a coping strategy for the poor in response to the impacts of economic structural adjustment programmes despite the cultivation being illegal. Bowyer-Bower [137] further argues that while there is conflict between proponents of pro-environment and anti-cultivation groups on one hand and pro-poor cultivation groups on the other hand, much lip service has been paid to the need for policy change to resolve the conflict.
Some authors perceive urban agriculture "as a solution to counteract the effects of urbanization and as a means to establish a continuum between cities and the countryside" [138] (p. 852) since it offers traditionally rural services in the city as well as a window of opportunity for employment and community-building [139] . In this respect urban agriculture could enable social inclusion of marginalised groups by enhancing self-esteem and self-management. In Zomba, Malawi, for example, idle land for urban agriculture is allocated to staff of the University of Malawi. But other urban households were also granted access, which was a form of inclusion although it was not a formal arrangement. The challenge of this informal arrangement was the difficulty to reclaim the land when the university wanted to change land use from urban agriculture to afforestation because there was some resistance from urban households [140] . However, the university could have forcibly removed the farming households, but it entered into an amicable arrangement where the households were allowed to farm for up to three years because crop production and afforestation could co-exist while the seedlings were small, and at the same time giving the farmers time to find alternative livelihood options or another land [140] . In addition, the farming households were supported with farm inputs during the three years and training in climate smart agriculture for subsequent application elsewhere was provided [140] . As such, being excluded from food production and prevented from owning and managing land in cities can be one aspect of marginalisation and social injustice in cities, since it reveals inherent disparities and therefore "implies a need to contest racial, economic and other disparities" [141] (p. 279). The Zomba case study shows that arrangements can be made to reduce drastic action against marginalised households. Based on alleged or perceived/potential health and environmental risks, many national and city authorities in developing countries perceive urban agriculture as a problem that has to be prohibited and restricted rather than as a solution [142] .
City authorities have often refused to accept agriculture as a formal urban land use; it is often tolerated as temporary use of land until the space would be developed for other uses [31, 126] . Urban agriculture remains an illegal practice in most African cities due to health concerns, the view that it poses a threat to the environment (e.g., through inappropriate use of contaminated irrigation water or improper use of agrochemicals) [143, 144] . In Tanzania, for example, the urban agricultural system is not recognised by the central and local government due to its informal state and unregulated nature, but is tolerated as a temporary use [126] . Inner-city agriculture is often found along roadsides (see Figure 1) , near railway tracks, under power lines (see Figure 2 ) and in marginal zones such as river valleys (see Figure 3) . However, many open spaces are often considered unsuitable for urban agriculture due to urban development aspirations and concerns about soil and water pollution as well as hazards such as flooding. Due to the lack of support from decision-makers, many farmers, for whom urban agriculture is an essential source of income, are experiencing uncertain access to land and property [31, 85, 126, 128] . As a result of the negative perception, the contribution of urban agriculture to food security and livelihood is sometimes considered insignificant. According to D'Alessandro [145] , there is also concern that the allocation of urban land in some countries will further exacerbate the ongoing problems of national land questions. As Mbiba [146] in a case study for Harare/Zimbabwe and Simatele et al. [76] in their field-based research undertaken in Lusaka/Zambia have shown, some city governments are actively rejecting the presence of urban agriculture because they believe it is inappropriate for the urban environment, leading to the development of restrictive policies in many cities. The perceived lack of political will to promote urban agriculture is reflected in weak or lacking political frameworks resulting from an enormous capacity deficit [145] . In this context, De Zeeuw et al. [142] (p. 157) state that it is especially in those cities where urban agriculture is neglected or simply tolerated that it can lead to negative effects on public health. They therefore argue for evidence-based policies and regulations that allow active management of the potential risks related urban agriculture. Similarly, D'Alessandro [145] (p. 49) urges that African cities "need the capacity to develop and implement strategies that promote environmentally sound agriculture, including appropriate land use reforms". However, as De Zeeuw et al. [142] emphasise, the potential of urban agriculture is being recognised by a growing number of city authorities in many countries around the world which has led to the development of several programmes to promote "the development of safe and sustainable urban agriculture" [142] (p. 158). For example, in Bulawayo/Zimbabwe, the importance of urban farming for access to healthy food has been recognised by the city council. The existing restrictive regulations have been replaced by policy guidelines and by-laws on urban and peri-urban horticulture, livestock and aquaculture, including the allocation of land to disadvantaged urban households and the provision of treated wastewater for irrigation purposes [142] (p. 159).
As argued above, urban (and peri-urban) agriculture (and forestry)-as a 'productive' type of GI-is of vital importance in cities of developing regions. Whereas its potential in mitigation and adaptation to climate change is confirmed by only a few empirical studies, there is significant evidence of positive effects in related key issues such as food security, innovative policy for urban As a result of the negative perception, the contribution of urban agriculture to food security and livelihood is sometimes considered insignificant. According to D'Alessandro [145] , there is also concern that the allocation of urban land in some countries will further exacerbate the ongoing problems of national land questions. As Mbiba [146] in a case study for Harare/Zimbabwe and Simatele et al. [76] in their field-based research undertaken in Lusaka/Zambia have shown, some city governments are actively rejecting the presence of urban agriculture because they believe it is inappropriate for the urban environment, leading to the development of restrictive policies in many cities. The perceived lack of political will to promote urban agriculture is reflected in weak or lacking political frameworks resulting from an enormous capacity deficit [145] . In this context, De Zeeuw et al. [142] (p. 157) state that it is especially in those cities where urban agriculture is neglected or simply tolerated that it can lead to negative effects on public health. They therefore argue for evidence-based policies and regulations that allow active management of the potential risks related urban agriculture. Similarly, D'Alessandro [145] (p. 49) urges that African cities "need the capacity to develop and implement strategies that promote environmentally sound agriculture, including appropriate land use reforms". However, as De Zeeuw et al. [142] emphasise, the potential of urban agriculture is being recognised by a growing number of city authorities in many countries around the world which has led to the development of several programmes to promote "the development of safe and sustainable urban agriculture" [142] (p. 158). For example, in Bulawayo/Zimbabwe, the importance of urban farming for access to healthy food has been recognised by the city council. The existing restrictive regulations have been replaced by policy guidelines and by-laws on urban and peri-urban horticulture, livestock and aquaculture, including the allocation of land to disadvantaged urban households and the provision of treated wastewater for irrigation purposes [142] (p. 159).
As argued above, urban (and peri-urban) agriculture (and forestry)-as a 'productive' type of GI-is of vital importance in cities of developing regions. Whereas its potential in mitigation and adaptation to climate change is confirmed by only a few empirical studies, there is significant evidence of positive effects in related key issues such as food security, innovative policy for urban transformation and ecosystem services, to name but a few [147, 148] . However, GI must be assessed not only in terms of its contribution to food supply and to food security, but also in terms of the benefits of making cities more resilient to the effects of climate change. The resilience of sub-Saharan Africa's cities will depend on how institutions, individuals, and authorities act together to reduce the impact of climate change. According to Ziervogel et al. [149] , the applicability of the resilience agenda for cities in Africa has not been sufficiently assessed. By focusing on rights of urban citizens as the object to be made resilient, rather than physical or ecological infrastructure, Ziervogel et al. [149] (p. 123) pursue the goal of grounding a rights and justice orientation for urban resilience.
However, Horst et al. [141] bring to mind that urban agriculture-despite all postulated positive effects-also has the potential to contribute to the "ongoing marginalization and even displacement of disadvantaged groups" [141] (p. 278) by benefitting already privileged stakeholders and thus perpetuating existing inequalities. The authors refer here to the example of coloured people in the USA who have repeatedly been excluded from food production and refused to own and farm their own land, even though they are often exploited as farm workers [141] (p. 279). As the above example from Malawi has also shown, the lack of land ownership or access to land in general, and thus exclusion from food production, can be seen as a factor for increasing marginalization and social inequality in sub-Saharan African cities.
Then again, the cultivation of food in urban areas can also lead to social improvements, as it makes it an opportunity to tackle the structural causes of injustice: Urban agriculture can be used as a mechanism for the appropriation of urban space and to demand the right to the city as it can bring people together, help them define shared goals and involve them in the process of negotiating physical space with their neighbours. Taking account on how Lefebvre [150] conceived of the right to the city, Purcell and Tyman [87] argue that urban agriculture "has even the potential to be a more radical intervention in urban life", "since political struggle must necessarily also be spatial struggle as well" [87] (p. 4). City dwellers as inhabitants and users of the urban space use and rely on that space for their daily survival. However, the production of space is not managed by themselves, urban space is produced for them by others (local elites, city administration, consulting agencies, etc.) and is therefore alienated. Purcell and Tyman [87] conclude from this that inhabitants must re-appropriate the production of urban space and make it their own again. They are supporting the argument made by Lefebvre [151] that the act of spatial autogestion (self-management) holds the potential to contest segregation and separation of urban inhabitants. Lefebvre's approach, however, is explicitly in the tradition of European argumentation and much of the scientific debate continues to focus on cities in the 'Global North'-as we pointed out at the beginning of this section for most urban theories-which are based on notions of 'the city' that hardly cover any forms of urban processes and outcomes elsewhere.
The city is a place in which contested claims of various interest groups on the appropriation of urban space, on community rights of disposal over public space and on the possibility of thinking and shaping the urban space according to their own ideas to enable a fulfilled and dignified life are articulated and negotiated [152] (p. 92ff.). Approaches to the 'Right to the City' are based on the observation that everyday life situations in the city are marked by social inequality and deprivation, which have massively intensified in the wake of rapid urbanisation (in particular in market economy and neoliberal contexts). To speak with Marcuse, the right to the city is-in the sense of Lefebvre [150, 151] -"a cry out of necessity and a demand for something more" [153] (p. 190). Following Marcuse's point of view [153] , the right to the city is a moral claim, founded on fundamental principles of justice, ethics, and of morality, that incorporates multiple and collective rights, and outlines the contours of the future urban society [85] .
Only a few papers are dealing with 'Right to City' processes in the Global South [154, 155] , although sub-Saharan Africa (with the exception of South Africa) is usually completely ignored [37, 156] . Arguing for particular 'southern' logics within the production of urban spaces between neoliberalisation, social polarisation and transnational governance, Samara, He and Chen [155] turn a specific focus on issues of the right to the city in the context of metropoles in the 'Global South'. However, the production of distinctive and contextually dependent formations of the right to the city, i.e., the particularities (as specific instances of something considered universal) and singularities [37] of environmental and social governance formations, has, however, hardly been considered, at least not for the sub-Saharan context [85] .
Discussion
Contributing to the achievement of the 2030 Agenda on Sustainable Development, the New Urban Agenda [157] has defined the ambitious aim to achieve cities "where all persons are able to enjoy equal rights and opportunities", with "access for all to public goods and quality services", and to achieve cities that are "participatory, promote civic engagement, engender a sense of belonging and ownership among all their inhabitants, prioritize safe, inclusive, accessible, green and quality public spaces" [26] (p. 5). In fact, rapidly increasing urban population and subsequently unplanned expansion of settlement areas are posing a wide range of interwoven challenges to cities in Eastern and Southern Africa such as rising inequality, exclusion, poverty and increased residency in informal settlements. As we have outlined at the beginning of our review paper, the specific characteristics of dynamic urban development and the extent of the transformation in sub-Saharan cities, particularly in Eastern and Southern Africa, have not yet been sufficiently considered and highlighted, notably in (geographical) urban studies, and many of the existing urban theories do not seen applicable, as they evolved from cities shaped by the industrial revolution. Subsequently, the multifaceted and extremely challenging problems associated with the process of urbanisation in sub-Saharan Africa cannot be adequately addressed by researchers and practitioners. The rapid ecological, social and economic change in urban centres is causing unprecedented pressures, and urban leaders and policy-makers seem unable to cope with the dynamics of urban change due to institutional failures. There is obviously a wide gap between official urban planning and the-often informal-lived realities [89] which manifests social segregation in many areas of urban life, so that many cities are still far from being inclusive. This hampers the ability of many marginalised urban dwellers to adapt appropriately to the impact of major environmental and social challenges. From the literature we have examined we here conclude that new scientific approaches are needed in order to better understand and manage future urban development in sub-Saharan Africa. Since many cities are characterised by urban structural poverty, systemic exclusion of certain population groups and the prevalence of a high level of informality, we propose that rights-based approaches could contribute to a better understanding of the specific circumstances, processes and outcomes in African cities.
Based on the evidence provided by our literature review above, we argue that, as a first step, the concept of urban GI can facilitate an access point for gaining a better understanding of contested realities of life and fields of practice of the people living in Eastern and Southern African cities. This is in line with Pieterse [28] , who concludes that African urbanism must be theorised from the point of view of ordinary people living in informal settlements, since the city seems to emerge from the micro-strategies of underprivileged citizens in their everyday lives. However, it should be pointed out that beyond urban agriculture, the advantages and feasibility of urban GIs have not yet been sufficiently investigated, but in our opinion, it is worth doing so. Many authors have postulated the positive effects of GI as a tool for providing ecological, economic and social benefits through natural solutions. On the other hand, some authors have been criticising the concept of urban GIs as a neoliberal approach rooted in 'Northern' respectively 'Western' economic concepts, external expert knowledge and technical rationality. It must therefore be questioned to what extent these concepts can be simply transferred to the heterogeneous urban development processes in sub-Saharan Africa. Nevertheless, particularly in Europe and North America, GI concepts are increasingly finding their way back into urban planning and management, as GI is recognised as cost-efficient approach to spatial planning of ecosystems, to land management as well as to climate resilience and disaster risk management. GI is thus being linked to sustainable, greener, smarter and more efficient methods of urban development. The idea is not entirely new. Green spaces have already been systematically implemented in planning and governance of cities of sub-Saharan Africa in the colonial and post-colonial era. Even that time, GI had not only a purely aesthetic and structuring function, but also economic and social functions, as the example of the new capital Dodoma has shown. Although the preservation and provision of accessible urban green spaces is increasingly recognised worldwide as an essential part of the sustainability and liveability of cities, however, green spaces in African cities today are disappearing alarmingly fast due to accelerated consumption of natural resources, increasing fragmentation of open space and the rapid displacement by new land-use developments.
Yet a more detailed understanding of how the multiple benefits of GI can reduce the vulnerability of ecosystems and people by contributing to livelihoods, food security and wellbeing of urban dwellers is still lacking. As Du Toit et al. [51] have pointed out in their review on urban GI and the related ecosystem services in sub-Saharan African cities, there is a substantial lack of detailed studies on all ecosystem services, especially supportive and cultural services. As one of seven barriers and challenges to the sustainable delivery of ecosystem services, the authors identified "governance, urban planning and social inequality" [51] (p. 256). In their study on Dar es Salaam's urban poor, for example, Roy et al. [158] reveal several ways in which everyday challenges relate to urban green structures; consequently, they advocate a pro-poor, inclusive and creative form of urban planning in order to benefit from the inherent local knowledge and innovative power of the 'communities'. According to Swiling [159] , the importance of urban networked infrastructure, which connects the everyday life and work of many urban dwellers with natural and informal resources, has not yet been sufficiently recognised in research. This is particularly true of urban green infrastructure.
Because other planning and implementation attempts to reduce urban livelihood insecurity have so often failed, it is here where we see the opportunity for systematic integration of GI concepts in urban planning as an essential approach to tackle major current and future challenges of cities in general and in sub-Sahara Africa in particular. However, as we have outlined above, social benefits have so far only been weakly highlighted and analysed in the GI discourse. Many authors (see e.g., [71] ) attribute the potential to GI to promote equity, ownership and a sense of belonging among urban dwellers and thus increase the sustainability of livelihoods. The assumption is that access to and use of GI enables urban dwellers to produce, shape and manage urban public space for themselves and as such their own living environment according to their needs and desires. For example, urban agriculture as a type of productive green infrastructure can be used as a mechanism for the appropriation of urban space and to demand the right to the city as it involves people in the process of negotiating physical space with actors who have different interests. By contrast, there's also concern that the urban poor in particular could be excluded from deriving benefits from urban agriculture due to a number of constraints. As we have pointed out, some authors also give consideration to the fact that the heterogeneity of public, institutional and private landowners as well as disparity in access and disposal rights raise issues of social and environmental justice in relation to GI. In this context, the preservation and maintenance as well as disruptions, contestations and inequalities in planning, management and use of urban GI, which also implies the right of appropriation and participation, are still insufficiently researched in science. The lack of socially inclusive planning, therefore, may result in an urban GI that does not meet the requirements of the different stakeholders of urban society, thus intensifying social inequalities and inherent disparities rather than promoting social cohesion. Using the example of urban agriculture, Horst, McClintock and Hoey [141] , for instance, point out that despite all the positive effects, there is also the potential to consolidate existing inequalities by favouring privileged interest groups and further marginalising disadvantaged groups. This is particularly true for urban spaces in Eastern and Southern Africa.
Conclusions
Considering what we have learned from the literature on urbanisation (including related processes and outcomes) in Eastern and Southern Africa, sustainable cities and the concept of GI, we believe new and creative solutions as well as new pathways towards social inclusion and sustainability to be necessary in order to tackle future challenges faced by sub-Saharan cities in particular. Cities can thus become places of creativity, innovation and efficiency in responding to environmental and social challenges, if citizens and local authorities are able to freely develop their potential. With this in mind, we wish to argue for the promotion of new insights and implementation of results for more resourceful pathways for sustainable urban development in Eastern and Southern African cities.
We conclude that a better understanding of contested urban life-worlds of urban residents and actors in Eastern and Southern Africa, characterised by environmental change and insecurity, is essential to achieve sustainable and resilient cities. Further research is needed to enhance our knowledge of city dwellers and political and social actors in their roles as citizens who are entitled to appropriate urban space, and to mobilise their rights to access resources in order to actively promote a meaningful life. There is also a need to improve scientific understanding about citizens' abilities and opportunities to shape the urban environment and living environments in a participatory way according to their needs, values and aspirations, and to adapt proactively and creatively to environmental and social challenges. Based on our literature review, we suggest that an examination of this complex issue through the "lenses" of the concept of GI can first of all contribute to a better understanding of the contested urban life-worlds of city dwellers and actors in Eastern and Southern Africa. The creation and design of resilient and innovative, creative urban environments can only succeed if city dwellers are granted civic participation in urban resources and an active participation in the design of their living environment. This paper has shown that there is growing evidence in a large body of literature that a better understanding of the links between urban GI and the right to the city can contribute to the promotion of sustainable urban living and social adaptability. We therefore believe that broadening the concept of urban GI by linking it to governance and rights-based conceptualisation, will have the potential to move beyond the unilateral services notion. This should be accompanied by a reconsideration and theorisation of the specificities of African cities as elaborated by Pieterse and Simone [160] . We conclude that urban GI as a forward-looking concept holds the potential to contribute to the creation of a just, inclusive, innovative, imaginative and socially and ecologically sustainable city by expanding the concept into an element of urban development. Within the institutional framework, this also requires a shift towards a participatory and strategic planning system that takes into account informality, land rights and social exclusion and thus the previously unused grassroots capacities to complement the role of public administration. 
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